Nerve growth factor stimulates the phosphorylation of a 250 kDa cytoskeletal protein in cell-free extracts of PC12 cells.
Nerve growth factor (NGF) rapidly stimulates the phosphorylation of a 250 kDa cytoskeletally-associated protein (pp250) by a protein kinase which is also associated with structural elements of the cell. We have solubilized these proteins and demonstrated that NGF-stimulated phosphorylation can be observed in cell free extracts of cytoskeletons from NGF-treated PC12 cells. The pp250 substrate and the 250-kinase were solubilized from PC12 cytoskeletons by treatment with 2 M urea. Phosphorylation of pp250 was maximally stimulated following treatment of the cells for 5 min with NGF. This effect was transient, diminishing with longer exposure of the cells to hormone. The 250-kinase preferred Mn2+ over Mg2+ and was inhibited by both Na+ and K+. The phosphorylation of pp250 was not affected by Ca2+. Upon fractionation of the urea-soluble cytoskeletal proteins by gel filtration, the 250-kinase eluted in two peaks; one peak of enzyme activity coeluting with the pp250 substrate, and a second peak of enzyme activity eluting with an apparent Mr of approximately 60 kDa. Treatment of the PC12 cells with the phorbol ester TPA also stimulated the phosphorylation of pp250, although this effect was not as great as that produced by NGF. This cell free system should be a valuable tool in the investigation of the mechanisms of NGF action.